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国家 863 项目“飞行控制计算机系统 FC 通信卡研制”的任务是研究、设计、
制做符合 CPCI 总线标准的 FC 通信卡，并设计高速串行通信接口，实现多计算机
系统间高速串行通信。 
本文以此项目为背景，利用 EDA 技术对基于 PCI 总线的高速串行通信接口进
行研究与实现。首先介绍 PCI 总线接口的一些常用实现方法，然后采用基于 FPGA
＋PCI 软核的方法实现了 PCI 总线接口。在此基础上，研究 Rocket I/O 及 Aurora 设
计技术，并利用这两个 IP 核来实现高速串行数据的收发功能， 后设计两个异步
FIFO 用于连接 PCI 总线接口模块与高速串行数据收发模块，完整地实现一个基于
PCI 总线的高速串行通信接口功能，高速串行数据使用光纤通道进行传输。整个接
口方案依次进行仿真、验证，并实现下载到 FPGA 芯片中。 
设计选用硬件描述语言 VerilogHDL，在开发工具 Xilinx ISE7.1 中完成整个系统








































The national 863 project “Development of Flight-controling computer system FC 
board” is to research and design an FC board compliant with CPCI bus standard, and to 
design a high-speed serial communication interface for implementing the high-speed 
serial communication in multi-computer systems. 
In this background, this thesis researches and implements a high-speed serial 
communication interface system based on PCI bus with EDA technique. At first, 
introduce some basic methods and implement the PCI bus interface with FPGA+PCI soft 
core. Then carry out the high-speed serial data transceiver with Rocket I/O and Aurora IP 
core, and design two asynchronous FIFOs to connect the PCI bus interface module and 
the transceiver module. Therefor, a high-speed serial communication interface system is 
implemented wholely and serial data is transcieved in high-speed through fiber channel. 
The whole design has been simulated, verified, implemented and downloaded in the 
FPGA.  
This design uses VerilogHDL and Xilinx ISE7.1 to complete the design, synthesis, 
place&route, and processes function and timing simulation in Modelsim, and uses 
Chipscope Pro embedded in ISE to analyze the design online. This system design follows 
the Top-to-Down method and is verified from inside to outside. The verification follows 
function simulation, timing simulation and on-board debug to make sure the design pass 
systemic test. Finally, the system is downloaded to the development board and work well 
after being verified and implemented. 
The system design is based on FPGA, so it speeds up test process and reduces 
develop period, and improves system performance. Besides, the interface system is 
compactable and feasible with high-speed data rate, and is useful for the further work. 
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